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(54) INFORRAATION RECORDING AND REPRODUCING recorded on a disk 1 according to the CLV control 
DEVICE system. 



(57) Abatract 

PROBLEM TO BE SOLVED: To provide an 
Information recording and reproducing device 
permitting aimultaneous operation of recording and 
reproduction at a high speed onto arkntrary 
different parts on a disk. 

SOLUTION: A buffer memory 21 is arranged on the 
vray of a recording system, and a buffer memory 14 
is arranged on the way of a reproduction system. A 
data read rate Is set, for example, quadruple as 
high as a data write rate in the buffer memory 21, 
and a data read rate is set, for example, to a 
quarter of the data write rate In the buffer memory 
14. Moreover, a buffer memory 25 is arranged at the 
aft-stage of the buffer memory 21, and a buffer 
memory 26 is arranged at the pre^tage of the tHjffer 
memory 14. The data read rates of the buffer 
memories 25, 26 are equal to those by a 
CLV(constant liner velocity) control based on the 
central carrier frequency of the absolute address 
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[0001] 

[0 0 0 2] 

tLTt-rV v^;HS«l±. S^^fflcojtf-V ;^i'f?*^« 

[0003] Bll4i3J:0f|iI15{4, CD<7)fc4i>{ca^ 

it^iXfzm-^rV it-^y h(7)«tS^^LTv^^» HI 1 4 

{z^-r J: T tc, featffi-§-<o 1 7 i^-x, 1 0 1 a(±, 7w 

-Aco5fea^r^-r7l--Ara*|«-^l 0 1 b i:, t'-5' 

o#*o««*«ffi-r-5^^-rn- K 1 0 1 c ±mmx' 

7- ^ ^■^rii-^MLtzT- 9V ^ -)V K 1 0 1 d i: (iJ: 
'9«fiS;?*t-l>o T'-5'7'f-;uKl 0 1 dO«fi£ 

\z\,t^ CIRC (Cross Interleaved Reed Solomon Cod 

[0 0 0 4] tfz. mi StCS^-fi^iZ, 9 8 VV-A 
oo-ti' 10 2a 5r«^LTV^^o -t^ 5' 1 0 2 

a<;)-'f7':i-f'f Vi^'^l^-A 1 0 2 c t;(±, 

xv-tttt^^m.-tmm^*^^ti(^x^^i,o 

-■r-f vrvi'-A 1 0 2 cll. (±1t^ 
7i^«*««<7):^'&liliffl»^i: Outfits) 7=-Vy;^' 

[0005] Hr^'^'102 aOft$ (JilT, •t^'^'S 
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2 

X. Ifpmtz'O 7 5f «Otf flT^sS ^ ? o -t 

C5}-:t>: (7 5il) ] t L 

r«$ix. T'-f ;^^'Oj6rt®;4»f>NiJ>:iij!ipi--5,i^ra««f 

jo i mseitffi u ^ -3 T ^ „ 

10 0 0 6] $hiZ^ -bi' ^' 1 0 2 a<0T'-5'7 -I- 
K10 2di±, 1 7 A OlfffifiO 9 8 iS, -r^t> 
2 3 5 2^^'>f hOif'-^'i: 7 8 4^<-f KJ^^-n-'J x 

70 <r>m^. CDM^Xii. ^3^fb^?Si^75M 4 . 1 k H z , 
ft** 1 6 If y h ^\>^- 2 X I' 

t±. 

44.1kHzX16X2=1.4 1 12Mkryh=l 7 
6. 4 k'-^'f h 

1 7 6 . 4 k h / 7 5 = 2 3 5 2 /^-f h 
t^oT, ±fEL;^c±-f-:5'<0#J^-Ct-ifc-r-i.o 
[0 0 0 7] H 1 3 iZTji-tX dliZ. C D 1 0 0 a (±> ± 
20 flf^lBgfe^^ 1 0 0 c i: T O C (T-able of Contents) 

fflit 1 0 0 b t ±if ^lea^^M i o o c 

tt^.-ti' ^#-§-;>*feflfe$tLrv^^o TOCa^lOOb 
t;J±. ±««fBS«i^l 0 0 cHfBfll$^x;t±«^Ug5 

■t ^mmm^%m^irx^^i>o z(Dmnmm(i. ± 

J: O* 1 h 9 y >f izf5,m^ixt:i.m^*^^ -t'^-^ 

50 [0 0 0 8] Jif£<07*--7y h*>Cj^^CD 1 0 0 a 
75^ CD:/U--VU^«$tt^t, f-r, T0C«^1 

t , |g*n $ tt 7t #iD«« t ±1f ^5ESt«« 1 0 0 

m^-^Hz^^^fi^^ 

[0 0 0 91 CDCOfE»l±, fSiSJS— 5e> v^*5t9)-&CL 
40 V (ConstantLinear Velocity) ')f^X^^itX^-'^t: 

§SO|6j±A^|i|lbftTV^^o «^<0CD7'V--\'-t?«±, 
±IBOe-f-V*--7y HztaloT, CLV:^^T'fe»$ 

tL;tCD/4'<c>#'btt^|?^«-f-, 

■^OWPHTj^-fti^fti: J: o CDO|pIte7)*«aiSJK— 

[0 0 1 01 -:^> iS^rai§**ji*!)?>*tTV^*3t:fiSMT' 

50 e£*ocDtora-es^:^^sr*afbL, amitsr^i- 
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L;tv><oT\ ie@^^$&-t^ j'ee-^cor ^'-txuf'^-^, 

[0 0 111 -e-CT-. K^fflv^;t:SS*4-T KW;^ 

^pT-'-5'C0 "1" 7)^ "0" AHZBCr. T-'-f 
3 2 -^^>##.B.B) o 

[0 0 12] /s-f 7i-X-7-^'^p(;J;-£, 

iteitr KUXfl|«OfflriEi5:«J^t. EFM (Eight to F 
ourteen Modulation) ^PHi ^ffi^lf 

[0 0 13] 

a e<;-ei^i^at#'&=ff o ;t I) -r ^ t (i-e § v» t 

[0 0 14] CcOFo^M*^. ^Jx.(f1S8^0-*f|^fflv^-£> 

[0 0 15] iiif5flioKaiS^^st:(4, 
^<r>S.m^ + > ^> * « X , A- > 7^ L -CIE 
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[0 0 16] tfz^ W:^mtLX—tikMm^~i>^RL-o 

"b (± , tmn^^m J3 it -?> i B^^2ta*<o j; 
lEffl^i: |BJB#^cs^^^f•9 w 1 4> -c- §^ ^s-ieffl^s^^ft ^# 

(2p:1i^ffiSA{Cj;STfi£3 4Fl 1^2 SBftltmM 

-:5'»ii<^ilSKi:T---5'Ka3LiISi:^^^ib-(i:. CD 

[0 0 18] •t^j:ib-t,. cDmxii. tzmw^ntitifm 
WL<otimm^i\*^mmtfzimmm~x h-r-^iz lx 

[0 0 1 9] -tht^ ±m<r>xo ^^^scfei-itt 
JO xn±9bi'!^i:m'tW}Wti^s.izm^ML^£^^h. tm 

12:|B|±i±. S.^HZX ^ i>fzn^'&LX^-^^j:lf iXii^j: 

D*gl^£?■***-^'Oll(£i5:7>^ fBg^s^n-E-s^ii 

e^^tw^*?^ ixi,z^h izt^mam'^ ^n^i^^h x^ 
ho i.fz-f)^^x. m^WiM'^<r>^mm^i)^m±i\L-t h<n 

40 0 Fpm^.Ti*^ 1:^-5)0 

[0 0 2 0] ■:^^m<r>mmi. ±M(r>f^m^,i<zm.^x . 
7.^7 ±.<r)^'^,<r>m^£i>UW.iiZ%^'LX^ ta^s^oiwi 

[0 0 2 1] 

mM^mm-^tzify<r>^m ^^mit^ ^m.^mm 

iik<r>t^mm^ ^ ffl V ^ ^ W^ESS^^e (c r , Bfrie 
t£»i«^±<o^ 1 <^#S&a, ^2 oi|i2fi«^c-?-t^-r 
50 n«iJS:IB^W±i-'5IEa^W^¥gii:, «trfBIBSfeSSt<^± 
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imn-rhmm^mm^m t . mm^ i > ^ 2 (o^mu 
fi (;fE^s^ ^ixi>m^i: -B.fBis.-r ^ tzm^m t . m 

tc#L<^-SJ:^lc, SS2<Oi}5-gf3:«<Ofi:eif«{;«o' 
v^TMiE1-*tiliE#et S-*1ti-^ C t i--5. t 

lo 0 2 2 ] 

[0 0 2 3] i-r\ :$:|&0^tci^^W^f£aW^^SUffl 
[0 0 2 4] I113tc^i-J:9(::. r-V \ ±.m^^n 

[0 0 2 5] 1114 (i. 1 -tr^ ^5^11-^^ tl^ 2 3 5 2/s-f 

±-r-^"7^ Kl 0 3 a(i. -t^^O^H^fft 
glJ-r^/c^^JO-t^^l^^^-i-l 0 3 b -tr^^«c7)# 
m^TF-r-t^ Kl-J^103c<!:. 1 0 

3 d^;0>^«ae;^ttTv^;5>o ±T'-5'-7>f-;WKl 0 3 
aO/s-f h^J^rtCov^T. CD-ROM (Read Only 
Memory) O^J^®ffl-ttL(i\ -fe ^ ^ lej^fl-f- 1 0 3 b 
1 2>'S'^ -fe^ ^'T Kl-;^ 1 0 3 c (i4/^-f h (CD 

0 3 d{i2 3 3 h ^-^frLTv^^o 

[0 0 2 61 I115(i. «^0#^x^prBg(^-r>i>/c*?)(C 

ESS*iE!L310ft/J>mf5:t ^-S^-Zn y ^ 1 0 4 a fi. IS 
^c0Saii^31^$tt7'c^«. -t^ ^ 1 0 4 ao^v^L 1 
0 4 ai4<7)^ft-l Siao-tr^ ^:^^tb^o-Ct/^^o C<?5 
1^. 9 \ 0 A 2iO ' 104ai:feJ:O^'-ti^^^l04a 
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13-104 ai4(i. y 9 miL-X:m^K,^'i=i ^ fz^^z 
[0 0 2 7] 9i'iL^wtir^m&\t\^^<^t-h 

^WL(r)r-9m^i)^^^'rho C I RC(iJ:;2>l^^^ffl 
^ > 9')-y'i^^(Dm^^tiimM1rh\z{t^ 10 57 
10 \^-i^(D^^m^^i'iL^Wt't:ho Lfzi)^^X^ 9 87 
V-I^xm^^i'^h-^^^cyWikkZ^ 1 0 5/9 8 =1. 
0 7-tr^^. '^tj:t>^2't9 9<r>i'imf)^€^W:kZtj:ho t 

fz. 9cmm<omu^9 9it. 9m^^i^.^.y^-h<r>FLL 

[0 0 2 8] Lfz:^^^^X. -tr^^l04a2^v^L10 
4 ai2<5^1 im<0'^9 9 ^^r-*- 9 y'Uy 9 1 0 5 
L. 'r-9'yu y 9 1 0 ^iZ^ttthr-'- 9Wt. 2 3 
36X1 l=25.7^<^h = 206klf'y h<i:^^o 

[0 0 2 9] ^kiz^ ^mniz%hmmtmw^mwi(^- 

»B#Ux^;^^ 1 (C'^pm#^ePtP-r'5>=?^>'l-2 4 ti)^ 
9 4 Ui:o-r[lI$£|ES!i^tL-i>o 

[0 0 3 0] fS^.^.OAtJST-l 8(i. T-^u^^M-^^^ 
30 T-V v^^l^ffi-^U^^-r^A/Drr^/s-^ 1 9 

A/Dn>/<-^ 1 9<7)tts:^{i. ^^<7)T;w=ri; 

X2.t: T-V v^;l/fg-^*l±Sli-^1t$gi±ffiMSIlI8S2 0 

^7 1 0(l«^$ti. r^^bn-^lO^^^tb-tr^^^TKV 

y'ny9m-^X~nmz^.^'th^<yyr:^^^) 2 1 ^ 

[iIK2 2(i«SE?tt-Cv^^o %'e.mT-99mM^2 2<D 
aS^Jii> /^'y 7T^^V 2 S^r^LT. ::i^)V2AkZ^ 
40 ^Km&Wi^^^'^h::^ ^ )V Yy^/<2 3 tcSSE^n 

[0 0 3 1] ^iD\ /sy 7r 2 l^^Xf^^yVr 

[0 0 3 2] ^±JhX{t^ VZ<Dmtiitn±T> 

3i^ife-rw*T'-^®a[iig&9(i«^^tt. itfe:^-e(i« 

=^itaia7 ^ ;w ^ (h P L L (Phase Locked Loop) t 

50 -h-hm^'^ixtz^mmmw^mm^Q tcs^^tt-cv^ 
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[0 0 3 3] W^-^'-^^^^^9(Dlbt}(±. /^'•y■7T 
/< y •7t;^^U 2 6 isj: ?>V< y 7 r ;^ -=6 »J 1 

4(i. =7> hn-^ 1 ocsM^ti.. ^^oaat^^^^ 

O^lf 1 5 <>S/jn> hn-^ 1 OUSM 
mi^i-^ioU. ^> hn-^ 1 0U^:^^:t1fffi 

[0 0 3 4] 4fc. *^Bifl£^1SSi^aillIS&6(±. ^cotB 
:^|;^^ Xtf > K^L'^-^J' 4C0[il(£^$IJ|^-t^CL V$lJjSl 

^oTv^^o Ctttcj:*). CL VftiJffl!iaK7ii. ♦mrlE 

[0 0 3 51 m'm\ 3(±. -^Offi^j^^^nv hn-^ 1 
Otc^^^ti. n> hn-^ 1 oti^-^f'cofSS^S^Jt 

[0 0 3 6] ±isc7)«auio^v^T. m^m^^mmzm^ 

-T'^^tfW^ii. 4 4. 1 kHzfil^ft:®r^?ES:> i 6fi 

miB^oidtc, 2-^^>;T>;POj^^, 44. 
lkHzX16bX2 = 1.41 12Mbp sX-$>^o 
[0 0 3 7] 0 6 (a) {zm-t^Of^Z, COf-Vv^;!/ 

tL-^itro^ — T-V ;^7'n y ^?|JB ao. Bai. B a2 — 

1.4112MbpsX0. 8t>= 1. 1 2 8 9 6Mb = 
1 4 1 . 1 2 ky^M b 

[0 0 3 8] It^ff^i^SEl^ 2 Ofi. ±fe<7)T'V 
^I'^-T-V :=i-1t«5i'^'b. l^-v^^^^u^/::*} 1 2 8 k b 

2 5 6 k/1.4 lM=l/5. 5^>^-2)o Ifffi 
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Vol. 8 9 . No. 4 34. pp.1 7-22) ^iZ^lft-^iX 

[0 0 3 9] Ly::7!^^'oT. 1t«l£EMiJ!iS(iIB&2 Oii. 1 
14 1. 1 2 k/<^ 5 = 2 5. 6 6 k/<^ b 

^mmm^ (12/<^hxi5-tr^^) n>bn- 
10 "7 1 o-^-h^-^hti^^^ h^u:^ (4/<^hxi5 

^ ^ ) . mttU^ ^ ^ ( 2 3 3 6 h X 4 ) 
Snx.^o LfcT^^oTv 116 (b) (i^-TJioU. ISffiE 
^^J!La(ilgS2 0 tCj:oT^^^:IX-?)|±^:t-T'^ :t'7'n 

•y^Bbo. Bbi. B b2 li. -etL'e:IX. 

25.66k+ (12X15) -h (4X15) + (23 
36X4) = 3 5.2k 

[0 0 4 0] EM^-'r^ :^yn y ^B bo. B bi. B 

b2 (i. 5}--T'-f y ^ B ao. Bai. B aa — 

20 -(O^^ii^m^^^h^^ t w0;&-^^TOM31B#Kil 

tt^f4^oT. Bf PbI t w 1 <7)B#.a:7!?-e». /^'y7T^^U2 
1 tijS^»l^3i4tL^o y "7 r 2 1 ^(D^ihh^ 

3 5. 2 k/>M h X 8 b/0. 8#'= 352.4kbps 

[0 0 4 1 1 /<y 7 r 2 1 U#§aiitL;t: 
Jiai:t-T-V:t7'n«y ^Bbo. Bbi. B b2 

He (c) ii^-rJ:dU. ^:?x^'tvo»ii<;^A75^^^Ti"^ 
ftd, > b n-^ 1 OOfgTj^tli: i9 3I^i;if<^ai^n. 
50 IE«x-:$^Ma[ilK2 2iiiiibtt^o '^Jx.(i\ mm^- 
T'^^rn y :5^Bboti. t w 2 ONF.*:-r#ii<;^;6^ 

B b 1 (i. B#ffl t w 4 <on^.xm'ih^i)^^~T-t^ h 

\zm.h^^^^:ho 

[0 0 4 2] i^^^ /N'y7r^^U 2 1 ^>ib<7)^.^m L 

^) (i. t^*cOCD^|WI— (7) 1 . 4 1Mb p sTab»9> 
±lSL/j/<y 7 r V 2 1 '^<7)»:i2v<;z^iiS (hitScI"^ 

40 1.41Mbps/352.4kbps=4f& 

i^^rn y :5^B bo. Bbi. B b2 1 5-^^ 9 

xmm^^fiXisy)^ -fei5^^S«iflJi£Oti3»9 1/7 5f> 

1/7 5S;X 1 5 = 0. 2# 

OEM:t-T'^:t1«a^^'g-SttTv^^o Ltzib^^X. if 
SllE«tJ<0:t-T'>f y ^B ao. Bai. B a2- 

-Ot&^t^PflT**^ 0. 8#tifcKi-^fc. 

0. 8/0. 2 = 41§ 
50 ii^oT. |g3liSSJt^-^Lrv^^:ii::6*'t>36^^o 
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[0 0 4 31 z<oxoiz^ tzm'r-^mmJ^B2 2 iz^ 

[0 0 4 4] Xn^m^izit. fE^-r-^MailISS2 2 
y'ay^Bbo. Bbi> Bbz izMLX^ CIRC 

[0 0 4 5] /<yyr^^')2 Si^^hcom^ttiLmSt 
(i, 3 > hu-^ 1 OOjg^UJ: J). Ifi^gpeUj^iCT 

S^gr4StiiDJt'^llIlES5:<:0 1/2 UL^tttiii^^ 
^mLmm^t^^^yy r ji^V 2 5--0#^<^^i$JgO 2 

[0 0 4 6] L7t:7!/^^oT> /^y 2 S-A-hmK 

^&L7^mi:ummmzi^^cx^it^^^fmx. 
1 ±<Di£M<o^^j::humzn't^tzmw^^m^fsim^^ 

[0 0 4 7] /N*y7r 2 5(Z^-t-^n> bn-^ 

[0 0 4 8] l±^:t-T-V:^ro y ^>Bbo. Bbi. B 

b2 (i. ±fEOJ: d (i|e»a5ffitc^£>^7^^>f ^ 

X^^yyr^'e') 2 5;^^tbr7>f ;u K^^/^2 3 tl^ftl^^^ 
fi^o K^>f/s2 3a. «fc*&$tLfcfi-^tc^-c;v- 

Tr3^;W'2 4 5:IEi!fU. 'tfltmmzit^yVSib-hr' 
4 iizu-'^'it^m^^it^ztizx^^ M-^offi 

[0 0 4 9] ^XU. ^:$:65^1f«S^ttf^^ife?g-r;i>o 

$tL. ^^^'7-7 r j^-tU 2 6 tC#§diStL/im. d^^^^^ 

(i. :s*M-^t^'&in;E>2«fi:$n/j7fem^M-^p s;^^ 

- K1t«*35^f8ILTr7> bn-^ 1 OUSI^o 
miIIEffl/<Ux^ *fflv>/cC I RCm:^a:^-1^imfI 
lE^>if^. lf^T•'-^^^!La[lK9r•^f^tt;£>o 
[0 0 5 0] mi (a) (CTj^i-i: 9 tc. S^T-'-^^gia 



(6) #B3 2000-311440 

T-V :trn y ^ B bo. Bbi. B b2 <!: LT— B./< 

yyr^^V 1 4 (l#l^:iiitL;E)o /<7-7t 
^-t'J 1 4<7)^'t ';#l:7!i^^0!|x.(i*4 yn *y 
^i:-rttlf. ^Pfl t r 0 - t r 3 0WK(l. 4O(^0E^ 
;^-T-V:t-7'n y ^Bbo-Bb37!>^^Si^iiitl/::f^. # 

iSSii. ±mmiBmztm^^x . i . 4 i Mb p s 

[0 0 5 1 1 f Tt:. EI 7 (b) (i^i-J: 9 ffSl^t- 
]0 T-W:trn-y ^BboO#ii<^7^^^$|-TL7t:B#PBlt r 1 <7) 
Bt.'S-e. I±ai;^-T-V;trn y>7Bbo<7)if«J^mL;i>^^^ 

C:coi|J<;^AaiLiSK(i:. ±fB<7)fBffl^B#{lttfi>$-ti:T. 3 5 
2.4kbps«h^oT^^'2)o JESI^-T-V y ^ 

B bom^^th L:^mm t r 4 cOB#.«ir-C||-Ti-'i> ^> 

[0 0 5 2] mmw^^mm^i sit, ^m^fitz&m 

20 ^-T-V:trn y^Bbo;6^^-bi^3^T YVT^m^^^ 

^^aa) «rife-ro -eLT. 117 (c) tc^-ri:^tc. # 
mk<r>:^-T^ ^yuy aoii. BtK t r 1 u^-^b^ 

[0 0 5 3] LT. /N'y 1 4 tci rn y 

:t-T'^:trn y >^^rB?<i^aiL. y r > ^ V 1 4 (I 

[0 0 5 4] mmtmmmmmmBeizis\.-x. 
"^mmmy ^ w^Tyy'5<oa!^t}^^hm^Lfz 
mmtmrnWiitSiibL. mmmmmzwimLtz^ u y 

^m-^;^>^PLL(iJ:oTi«Stt^o C L V«IJI9liIK7 

n--^ 1 0 izm^^-t^o 

[0055] n^hn-^lOfi. *6^tT Kl-:^1^ailll 

\zmr3\t^x^ it^y Y Z<nT^ 7>>^ \ }L\z%^\^h 

««»L-C. ^'Ny K3Sr0fMOffie(i#16^'^^o i 
fj, r7> 1 0(i. lf^T'-:5^iJ!LS[iI8&9:6-<bJi 
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rKi-x^TOC;<^'; 1 1 iifeii^-t^>i)o toc^^ 

[0 0 5 6] ^Cl-e. 7<jyr^^')2 6 0ii^, ioJ: 
[0 0 5 7] T'^r Ul2tt«<7)^l •||2:t 

/w. 7fe^'7 K3 75^®1*R 2 SrSiLTv^^^. C L VSJ 

ffii^nfcT-v 1 coisi^iScT^^^N 1 T*^>^^t- -So 
[0 0 5 8] ^<r>t^^ 1119 (b) ti^i-^-^ti. T-V 
l±<7)iff#if h 3 1 {i. -r'^ 1 oii]te:^f^t; 
*tLTCL VSir^tC«c?<M^<;Olf 7 hgni. n2. n 
3 — -eS^^tt. /<7'7r ^^'J 2 6 ti— Bffi^tc^x.^ 
tt^o ^ib\ 1119 (a) (b) 

[0059] n>bn-^iO(i. Jfe^T KV;^ 

m^^i)^it^y K 3 cose testis LfviM^Oiateifctc^fc 

f R ;e>^1tm^:K-2>o l.fzi)^^X. Hi 1 (b) tl^-fJ: 

[0 0 6 01 ^>:tl. Tt-^y K3 ^rt^fflOlIitR 1 

*^<bCL VSlJ^tCioT. xV;^^ 10(5I|e&^N1 
i: »9S5iI<7)N2 (C^ft^-t^r^o L:«y-L^;6^«b. t-V;^^^^ 

WLi)^mm \^fz(n% ^ ^ 4 (I S# H * ^-r ^ 

[0 0 6 1 ] >e^T% ^^egoit^iBfl^s^sMii. ;^ 

HiSSc (i-'^^^. Nl) {i^«FL;t:4i. 

oflF± i tiffiS ^^t ^ c t ;&^T- § ^ J: ^ $ tuT 

7&^iS»L> CL VSiJfflIIlK7titti^-r^-tt::j: 
WSi- ^ 7" ^ ;^ ^ *SfiB ^ j^iSJK ^ J: o -C**!> «b 
[0 0 6 2] ifEOt^aoiS^g-. iJiW^0faB&fbOfc*!)U. 
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«JtR 1 t::i>|Wli:iSSi;e>^^1««l:f y h 3 1 t LTIfi^^ti 

3 1 ^CL V$lJfflltiJ:-i>M^OIil$5«5cN2 J: 0 i>'M^m 

lT*BF^t*^Ci:tl^r^o ^OfS*. [19 (a) 
{Z^i-J:^(l. If^lf V h 3 1 (i. m,^(0\z y h« 
ni. n2. n3-r-W^^n-r\ ft<5£^//::lf 
mi ^ m2> mz"''X:W^^tl^o 
[0063] N2 = 2XN1 <h-f ^ mi == 2 X 
m2=2Xn2 — hJt'i)o r-Vv^^lJi 

^x.ibtt>^o 4^^> mi 1 (a) (l^-rJ:o(I. ^itR 

(i. tfy hSmi. m2. ma •'•;6^^2 IgUjSO^Yc C ^ Utt 

[0064] ^C-e. n>'bn-^l0(i. 
S5: f tn o-^Sfm f R {znir h mt ( - o0ij<7)J#>^ ti 
i^^i ^rt^thl-^o ^<7)*S:^. hn-^ 1 Oii. 
20 y VT^^U 2 6(liliaii-^IS«J^mL<0f-*:>O^n y 

m2. mz"'Xn^^MzmWi^ y V 3 1 SL^O If y 
hSni. n2. n3-T'/s'y ^-t'J 2 6;S-<bi5c<^ffi 

[0 0 6 5] ±fSco<^J-C(i, J':i.TU^i-«l (7)J: ^ tc. 
^ 1 Oi)^/<yy r ^^^) 2 6 \iZ^&,ir hWt^&L.<r>fzisb 

2 6 tcilltBStt^^n y ^^t-^O^^g^Sfc txii. 2Xti 

[0 0 6 6] 
[*1] 













-» t, =2Xti 



[0 0 6 7] i 9 LT. El 1 0 IC^-r J; 9 IC. W^T'- 
^MS[1K9I±. ^ItR 1 Olfffilf y h 3 1 ^tzi)-- 

[0 0 6 81 '^«:, T-V X ^' 1 OfBStait 1 c l-lB»t§ 

[0 0 6 9] ClOlffiBcoWmiW^lci^L, mT«0^2 
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t-tho 'tti:t>^. 1 CO 1 ^0 0#0 1 7 Ix'- 

OC^ ^'j 1 1 iIf£tg$tt^o 
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[0 0 7 1 1 m 1 2 tli5v^r. (a) (b) (c)(i. 

-mS^SIjf^ 1 1 M t> ^ T-*- ^ V - y > X ^ L . 
(d) (e) (f) (i. -en^'^xfe»iftf^(cr^3^>£>-r- 

1Ml:±*B6^^Tv^-i,o S/::. /^^y -7 r ^ ^ U 1 4 . 2 

±iail-e § ^ #fi * * L r ^ c t ;5*^«r*tr** ^ o 

[0 0 7 2] ::^-'^ii-h(nWmW%^^n7r^ ("t^^ 
^>> 1 fflgflh^> iiJJ::;^! fflBlSm-^02ffilli#) 
W!m \ S^r^LTH^ bn-^ i 0ti-^x^iL-5> 
3>hn-vl0(±> TOO^'Jll (cEtg^tL 

/::fBS^*&-tr^ ^TKV;^ [0 1 53^0 Ot>0 1-7 I-- 

^f^o ^i5. COtl^. n> hn-^ 1 OtKilf^I&f^ 
^i&T Kl->;Ap i: LT. C 0 1 ^0 OS^^O 1 "7 V- 

[0 0 7 3] ^^tz, [HI 2 (a) (C^'rJ:^tl. 
l±ai:t--rV ^-rn y ^ P B bo7&-^ 3 rn y ^^tm 
i^ti. /"^y^T^^U 1 4 ti*^i2,itt^o 3#§co 
J±ai ^ - f-V :f7^n y ^ p B b 2 o«iic;z^7j?^^*|'7 L 

t 10Bt,?.-r\ /S7'7r>-^^; 1 ^'h^h&^^-'r^ 
:trny:5^PBbo <7>M<^ai L;^^ra$&?n (1112 

(b) #83) . ?I^^V^T#ft$ttfj:^--T-V :trn 
:^PBao <0S*:6^^ll$&^n.-i> ([H 1 2 (c) # 

?B) o 

10 0 7 4] >'^*'y 7r>^U 1 Aii^h<nmh^^\. 

t^fe^Ttr. 2ffigOl^*'tt«;^^ibJE^t5fO:t-T-V:f 

•7*n y^RBao ;6^^^^^tL (El 1 2 (d) # 

HB) . ?|^S£v^TJ!±Sg:t-T'V:t>^n y ^RBbo 

;6VN''y 7r>^V 2 1 (CSi'iiftt^ (1112 (e) # 

10 0 7 5] -^tz. SSI:t-T-V ^yn y ^5^PBbo- 
PBb255^S±^<i^^<0/ci^). 3> hn-^ 1 0(wIS:^^ 
tiTt^^|f^S(ff^raj&r KU>^Ap(i. [0 155^0 0# 
0 1 -7 1^- A] i: 1 5 X 3 = 4 5 -t^ 

[0 l^J-O 0t>4 6:7lx--iU] (l|E«f$ti-2)o -eLT. 
^yVr :^^') 1 4 ;&-ibffiai^-T'>f yn y P B b 
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0. PBbi<?^2rny ^:^5f<7)iS<^aiL7:l^^^TL/::;^^575- 
[0 0 7 6] ClOf^, Eag:t-T'< 5}-7*n y i> PB bi 
;6^Vs: y ^T^^^V 1 47&^'b|Sc;^m$^n/jB#ra t 2(7)Nf.*: 
/^^'b. BE^^-^xV :t ^'n >y ^ P B b3- P B beCO 4 *7' 
n y ^5-75>^W*$a. /N'y^T^^'; 1 4tl#^ii^^x 
-5) (HI 2 (a) #PB) S^f&f^raS&T KL-X 

Ap(i. [0 1^0 Ot> 4 6-7 A] (CI 5X4 = 6 

10 ^mm^^. CO 1*0 1&3 1 >'w~A] n 

[0 0 7 7] ^^(C, n > h n - -7 1 0 tCfi^^tftf^gg^&T 

Kl-'XA r ^ LTl^^^nrv^^ CO 4*1 8 fi-^ 6 ^7 

2 1 (Ci±^:^-T-V ^V'ny^RBbo-RBbaO 
4rn7^*^?»^:JiitLy::;&^S7&^^^*J^^tt/::ffe. E 

as:t~T-V :t7*n *y ^ R B h%<r)mM,^tiH^~T 'Lfznf^ 
t 4<0B#.i^.-e. /^^y •7T^'t'; 2 1 ^^^^bffiM^-T-V 
•7'n7:^RBbo-RBb37J>^ISc;^ai^ti. T'>rx^l± 
20 0|^af4aUEa^^:K^o /s' y -7 r 2 1 O 

r2 > h n - ^ 1 0 tmm&^^W^^ 2 

[0 4*1 SfJ'U 6 -7 V-iU] U 1 5 X 4 = 6 0-tr^ ^ 
mm"^^. [0 4*1 9#0 1 (i^ffStt 

[0 0 7 8l'>:i:, S^»'P^S*&T KU;^Ap t LTia 
5e^<^<0 [0 \%() 1 H*t1--5>T^'-t 

[0 0 7 9] »f^gCl 2:6^f>1?itt&^*s^Ac>tL 

[0 0 8 0] 2A^h^±f^m*'^^x.hfi^t. 

T h'Uy^aX ir%im^7-ti' 9 T YV7.if-i: o c ^ >; 

1 ii-#*n$n*o Toc^*u 1 iofe«i*i#j±. T 
40 O C^lt 1 a (i*t-r ^ r i^-bxmi^<r>m. «aif «i t L 

[0 0 8 1] ^iJ, /<y 7r^^'; 2 5. 2 6 Srfflv^T 

[0 0 8 21 ftf^ic, m 1 <Ofl!sS;«rffli/>TfB»S^<0|^ 
50 Bai&<£aOite**T KV^SrA ro, W^BB$&ea<0iffi*4- 
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[0 0 8 3] t-r. T.v-yv^ ST-R-T) 
?/2T% n> hn-^ 1 OdS^Ste^W-T Kl^;^Ap 

n> hn-'^ 1 o(±. le^g^iS^fe^tr KPXA ro 

tl*t/&i-^*f»ffl«^^*CL V«IJ^I5IK7Utt«&L. C 

(S 4) o 

[0 0 8 4] 7^'^yY)v^-9^(n^^w.mmMm, 

nr KP;^AroU^4-Si-^CL VSlJI«IIiI^S5:R rotl^fc 
o/cffe. S^53$&$6?tT KU;^Apo(Cj:4-jc>-r-2)CL V 
«*JlfllIil*5i5:Rpo?rn> bn--7 1 0mS:^-f -5) (S 
5) o -^tT. •7r>^V 2 6U— H.|%^iiSti;t: 

^ 1 07)^i^/sy -7r 2 6 (cUt$^^ ^ n >y ^ fi 

-^coSvSiJct po^^m-r-i) (S 6) o ®rSS5:t poco» 

t po= 1 1 XR po/R r 0 

(I J: o r SrS^J: t po t*a6;i> c h/^^^Ti^ 
[0 0 8 5] C<7)f^, y K3 ^S^^$&^fettr Kl^ 

■7r>^V 2 6(i««-t^ (S 7) o ^^-rny iJ'^SlO 

K3 (iffiagg^&^^^T KW;^A rodMoT^lt 

1"^ ( s 8 ) o ^:^> n>hn-^ioii. ±iecogirS 

ISct po<^^n y^«-^?r/s''y7r>^V 2 6 tCiUm t 
(S9) . mh^^^f\^fzT-9\tn^y'^-^^'mM^^ 

w^hfx^h (s 1 0) o ^fz. ^^kfn^^tm^fx^^^-'K^ 

^^mir KWXApn7&^^rr> ^n-^ 1 0 tCfSl^^tL 
^ (S 1 1) o 
[0 0 8 6] ^XU. S 1 2T*fS^|f±(7)|WIB#i??Lao^- 

^Effi^omMtS^gT/^y 7t^^V 2 1 tZfMU^m 

LT/<y ^r;^^'; 2 5tl»^5itr (S 1 3) o r'-f ;^ 
ni. fSg^S$&*e**T KU';:^Arot::*+lSi-^CL V 

*-r^^n y y :7 r >^ ^ U 2 5 O^-^^ai L 

T Klx;:^A ro75-fbS#;6^BgteSn-i> (SI 4) o 
[0 0 8 7] ^^bll. S 1 5r% ^^cO^l^T^^^^f t>tL^^^ 
llf£»«i^+T KW>^A rn75^n> h n-^ 1 Q 
tt. S 1 6 r% =7 > h n - -7 1 0 (i. ^^ISfe«^WT K 
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flt|tL. CL V$lJ1Sl[n]K7(ixe> K;i^^-^ 4 

Isliea^«fe*+r Ki^xA rntc*tcp-t;2)CL vSfjfflmieSS: 

R r n(Z^to/::m. S 5 *9 . J':J.Pt. S12T*^-K 

[0 0 8 8] S 1 2T-'=e" KS^M^ARTi^^^^n^i:. S 

70 if'igtsi)- (S 1 8) . i;t:(iieg^l¥iO|^Bf^?{Lg7&^^$?.T 
1-'i> (S 1 9) o 
[0 0 8 9] ^XiL. ±fS*iS0iJUi3V^T(i> CD7^- 

[0 0 9 0] S/C. 4^*Jfe0Ijr-(i:t-T-V 

[0 0 9 1 ] '^mmx\tmM'^^fz^-T>( 

4 4.1kHz. M^-ftli y b$5:= 1 6 tf y 
[0 0 9 2] nvi^-^-^ffl^fasiBISgat L 

[0 0 9 3] 

mw:(r>m±(Dmmx$>^fz%zmn^^ y Ko^i&S:#^ 
[laHow^^rui?^] 

[mil ^^m^z^.^mm$mw±mm(om^im'r'r 

n -y ^[l"t: ab^o 

-rmmmx^^o 

50 [11131 a2 0feg^«tft:(ciFi6f5a^StLfcf£tHf«OfB 
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[1114] -fci'5'F«90±f'-^'7*-vy h^r^-r^^H 
[HIS] •rn -y^^rto-t^' j'fllfigSr^-tm^llT-^^o 

[Eel %^msimmt>^mmi<r)-^^-k7r^-t9 ^ 

113 7] s*fei&i^icgit>^itffiovrun^^i-5''f \ y^' 

[13 9] fe«j«#<0(i!|gi$RfcS^1««Wb- y hftto 
[010] /<y 7T^*';(c*tLTAm^J$^iX'&W^1t 

[ail] %mmm-~wi.m^ixfz\t.w^m.ii^h^^^^^^ 

[[312] W±itif'PioJ:y="g^^t!){'p<7)iHi^Mat-|5|*>* 
[HIS] ge*<7)3>/<>^ h-rV ;^^'O|^fii««S:^•t- 



(10) #ga2 000-31 1440 

18 

[131 4] '^%(r>uy /'^^ Vy-'-i 7.y<r>-7V-Ui^^V 

[[316] ^mm<osimn^m^^m<,zinfi>it^-y k 
(r>mmii J: y^M-^M^aosj^ 7 d - ^ ^-r 7 n - ^ - 

JO 1 •r'f;^^' (Se^af*) 

14 / < 7 r > ^ (s^.^iiett^S) 
21 /N' 7 7 r * >; it^mmtm^m.) 

2 5 /<-7-7rp<^'; (T'-5'^illii)SMlE^g) 
2 6 ^^yyrjf^') (t-*- ^^iiiSS^iE^S) 
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